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1
EXTRA STRENGTH SUTURE SLEEVE

TECHNICAL FIELD

The present device relates generally to a suture sleeve for
an 1mplantable medical device lead and particularly, but not
by way of limitation, to such a suture sleeve that 1s strength-
ened to prevent a suture from damaging the lead when
securing the sleeve to the lead and the implant site.

BACKGROUND

Heart disease 1s a major health risk 1n the United States
and elsewhere. One well-known treatment approach utilizes
an 1mplantable medical device, like a cardiac pacing device
(1.e., a pacemaker) or a defibrillator, to manage a patient’s
heart rate or correct cardiac arrhythmias. An arrhythmia 1s
generally defined as an abnormal cardiac rhythm.

A pacemaker delivers a relatively mild, periodic electrical
impulse to epicardial or endocardial tissue as necessary to
maintain normal sinus rhythm. In comparison to a pace-
maker, an 1mplanted defibrillator applies a much stronger
clectrical stimulus to the heart to “shock” 1t into a normal
rhythm. The electrical charges for both implanted pacemak-
ers and defibrillators are applied through electrically con-
ductive leads that emanate from the medical device and
terminate at an appropriate location on the tissue.

Suture sleeves are used to secure the implanted lead at the
implant site. Suture sleeves are generally configured as
tubular members, the cavity or lumen of which 1s adapted to
sheathe the electrically conductive lead body of an implant-
able medical device. A suture sleeve also includes circum-
ferential grooves adapted to receive a suture. The circum-
terential grooves facilitate wrapping the suture sleeve with
a suture to secure the sleeve to the body of a lead and to a
patient’s body tissue, usually the fascia tissue of the heart.
Suture sleeves are typically formed of soft, implantable
elastomer material, such as silicone.

Suture sleeves come 1n various forms. Some come from
the implantable medical device manufacturer or other dis-
tributor with the lead already sheathed by the suture sleeve,
thereby eliminating the need to thread or feed the lead
through the sleeve during surgery. Other suture sleeves are
separate from the lead, and the lead must be fed through the
sleeve. Still other suture sleeves include a slit along the
longitudinal axis of the sleeve to allow the sleeve to sheathe
a lead body by passing the lead through the slit into the
cavity or lumen of the suture sleeve.

Once the lead body 1s sheathed within the suture sleeve
and properly positioned at the implant site, the suture sleeve
1s slid down the lead body to a point near the implant site and
wrapped with a suture in the circumierential groove. The
suture 1s pulled tight and tied to longitudinally secure the
suture sleeve to the lead. The suture sleeve 1s then sutured to
body tissue. Securing a suture sleeve in this manner 1s
important to provide permanent hemostasis and lead stabi-
lization at the implant site.

However, because suture sleeves must be moved along
the longitudinal axis of the lead body during the implanta-
tion procedure and are constructed of soit, pliable material,
problems may occur. For example, because the inner lumen
of a typical suture sleeve 1s generally cylindrical, friction
due to contact between the 1nside of the suture sleeve and the
body of the lead may cause the sleeve to stick to the lead and
make 1t diflicult or impossible to slide the sleeve along the
longitudinal axis of the lead body. On other occasions, 1f the
clinician pulls the suture too tight when securing the sleeve
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to the lead, the suture can cut through the soit matenal of the
suture sleeve and the insulation surrounding the lead,
thereby damaging the lead. When this happens, the lead
must be replaced. Unfortunately, damage to the lead 1s often
not detected until after the surgery i1s complete, thereby
requiring additional surgery to correct the problem and
ultimately increasing the total cost of the implantation
procedure.

Thus, for these and other reasons, there 1s a need for a
strengthened or reinforced suture sleeve that reduces the risk
ol a suture cutting through the sleeve and damaging the lead.

SUMMARY

According to one aspect of the invention, there 1s pro-
vided an elastic, tubular suture sleeve for an implantable
lead comprising a tubular body, a sleeve wall and an 1nner
lumen. As used herein, the word lumen refers to the canal,
duct or cavity defined by the tubular body of the suture
sleeve. Also, as used herein, a “clinician” can be a physician,
physician assistant (PA), nurse, medical technologist, or any
other patient health care provider.

The tubular body may further comprise at least one
circumierential groove adapted to receive a suture. In a
preferred embodiment, the tubular body comprises three
circumierential grooves. The sleeve wall 1s reinforced to
prevent a suture from cutting through the sleeve wall and
damaging a lead when the sleeve 1s secured to the lead with
a suture. In a preferred embodiment, the sleeve wall under
the three circumierential grooves 1s reinforced with poly-
urcthane. Although polyurethane 1s the preferred reinforce-
ment material, other maternials may suitable to reinforce the
sleeve wall.

The various embodiments described above are provided
by way of 1illustration only and should not be construed to
limit the invention. Those skilled in the art will readily
recognize various modifications and changes that may be
made to the present invention without following the example
embodiments and applications illustrated and described
herein, and without departing from the true spirit and scope
ol the present invention, which is set forth 1n the following
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings, which are not necessarily drawn to scale,
like numerals describe substantially similar components
throughout the several views. Like numerals having differ-
ent letter suthxes represent diflerent instances ol substan-
tially similar components. The drawings illustrate generally,
by way of example, but not by way of limitation, various
embodiments discussed 1n the present document.

FIG. 1 1s a perspective view, 1llustrating generally, among,
other things, an embodiment of a suture sleeve with a
reinforced sleeve wall.

FIG. 2 1s an orthogonal view, illustrating generally, among,
other things, an embodiment of a suture sleeve with a
reinforced sleeve wall.

DETAILED DESCRIPTION

In the following detailed description, reference 1s made to
the accompanying drawings that form a part hereotf, and in
which are shown by way of illustration specific embodi-
ments or examples. These embodiments may be combined,
other embodiments may be utilized, and structural and
logical changes may be made without departing from the
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spirit and scope of the present invention. The following
detailed description 1s, therefore, not to be taken 1n a limiting
sense, and the scope of the present invention 1s defined by
the appended claims and their equivalents.

The present device 1s described with respect to a rein-
forced suture sleeve that reduces the risk of a suture cutting
through the sleeve and damaging a lead sheathed therein.

FIG. 1 15 a perspective view, illustrating generally, among
other things, an embodiment of a tubular, suture sleeve body
100. The tubular body 100 comprises at least one circum-
ferential groove 101 and a suture sleeve wall 102. The
tubular body 100 may comprise three circumierential
grooves 101, 101a and 1015. The mside of the tubular,
suture sleeve body 100 comprises an mner lumen 103
adapted to sheath or receive a lead body. The tubular body
100 may further comprise a slit 104 traversing a longitudinal
axis of the suture sleeve body 100, said slit 104 adapted to
receive a lead body passed there through into the inner
lumen 103. The elastic nature of the suture sleeve 100 biases
the slit 104 to a closed position to sheathe and retain a lead
body passed through the slit 104 into the inner lumen 103.
With the slit 104 1n the biased, closed position, the tubular
body 100 along the line of the slit 1s essentially contiguous.

FI1G. 2 1s an orthogonal view, illustrating generally, among,
other things, an embodiment of a tubular, suture sleeve body
100 of a length x with a reinforced suture sleeve wall 201.
The tubular body 100 and sleeve wall 201 typically com-
prise silicon. The sleeve wall 201 may be reinforced with at
least one piece of polyurethane 202 embedded 1n the silicon
to reinforce an entire circumierence of the tubular body 100.
The polyurethane 202 may traverse the entire length x of the
sleeve body 100 or a portion thereof. In a preferred embodi-
ment, an X' length of polyurethane 202 i1s embedded 1n the
silicon of the sleeve wall 201 so that the entire circumier-
ence and length of the sleeve wall 201 under the circum-
terential grooves 101 1s reimnforced with polyurethane. With
the sleeve wall 201 reinforced 1n this manner, the polyure-
thane protects a lead body sheathed within the inner lumen
103 from being damaged by a suture tightened around the
tubular body 100. Those of skill 1n the art will appreciate that
other materials other than polyurethane may be suitable to
reinforce the sleeve wall 201 without departing from the
spirit and scope of the invention.

It 1s to be understood that the above description 1s
intended to be illustrative, and not restrictive. For example,
the above-described embodiments may be used in combi-
nation with each other. Many other embodiments will be
apparent to those of skill 1n the art upon reviewing the above
description. The scope of the invention should, therefore, be
determined with reference to the appended claims, along
with the full scope of equivalents to which such claims are
entitled. In the appended claims, the terms “including,”

“includes” and “in which™ are used as the plain-English
equivalents of the respective terms “comprising,” “‘com-
prises’ and “wherein.”

I claim:

1. A suture sleeve for an implantable lead body compris-
ng:

a tubular body of a certain length further comprising a
sleeve wall and an inner lumen:

the tubular body comprising at least one suture receiving
circumierential groove;

the sleeve wall comprising a remnforcement material
extending from a reinforcement first end to a reinforce-
ment second end and embedded between the at least
one suture receiving circumierential groove and the
inner lumen; and
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4

the reinforcement first end and the reinforcement second
end having a transverse cross-section completely sur-
rounding the inner lumen.

2. The suture sleeve as recited 1n claim 1, wherein the
tubular body comprises a plurality of suture receiving cir-
cumierential grooves.

3. The suture sleeve as recited 1n claim 2, wherein the
plurality comprises two suture receirving circumierential
grooves.

4. The suture sleeve as recited 1n claim 2, wherein the
plurality comprises three suture receiving circumierential
grooves.

5. The suture sleeve as recited in claim 1, wherein the
reinforcement material comprises polyurethane.

6. The suture sleeve as recited in claim 1, wherein a length
of the reinforcement material extends the length of the
tubular body.

7. The suture sleeve as recited in claim 6, wherein the
reinforcement material comprises polyurethane.

8. The suture sleeve recited 1n claim 1, wherein a length
of the reinforcement material extends less than the length of
the tubular body.

9. The suture sleeve as recited 1n claim 8, wherein the
reinforcement material comprises polyurethane.

10. The suture sleeve as recited 1n claim 1, wherein a
transverse cross-section of the inner lumen along a length of
the reinforcement material 1s completely surrounded by the
reinforcement materal.

11. The suture sleeve as recited 1n claim 1, wherein the
sleeve wall comprises silicone.

12. A suture sleeve for an implantable lead body com-
prising;:

a tubular body of a certain length further comprising a

sleeve wall and an inner lumen;

the tubular body comprising three suture receiving cir-

cumierential grooves

the sleeve wall comprising a length of polyurethane

embedded therein, the length of polyurethane less than
the length of the tubular body, but at least about equal
to a length of the tubular body portion comprising the
three suture receiving circumierential grooves; and

a transverse cross-section of the inner lumen under the

three suture recieving circumierential grooves com-
pletely surrounded by the embedded polyurethane.

13. The suture sleeve as recited 1in claim 12, wherein the
length of polyurethane comprises polyurethane tubing.

14. A suture sleeve for an implantable lead body com-
prising;:

a resilient tubular body of a certain length further com-

prising a sleeve wall and an 1nner lumen;

the tubular body comprising three suture receiving cir-

cumierential grooves;

the sleeve wall comprising a length of polyurethane less

than the length of the tubular body, but at least about
equal to a length of the tubular body portion comprising
the three suture recerving circumierential grooves, the
polyurethane embedded 1n the sleeve wall and extend-
ing radially around the inner lumen without nterrup-
tion along the entire length thereof to remnforce an
entire circumierence and length of the sleeve wall
under the three suture recerving circumierential
grooves; and

the sleeve wall turther comprising a lead body receiving

slit traversing a longitudinal axis of the tubular body
and having a close position in which the tubular body
along the slit 1s essentially contiguous.



USs 7,218,972 B2

S

15. The suture sleeve as recited 1n claim 14, wherein the
sleeve wall comprises silicone and the length of polyure-
thane 1s embedded in the silicone to reinforce the entire
circumierence and length of the sleeve wall.

16. A suture sleeve for an implantable lead body com-
prising:

a tubular body of a certain length further comprising a
silicone sleeve wall and a substantially smooth lead
body recerving inner lumen;

the tubular body comprising at least two suture receiving
circumierential grooves; and

a polyurethane reinforcement material embedded in the
silicone sleeve wall, the polyurethane completely sur-
rounding the inner lumen at all radial positions between
the at least two suture receiving -circumierential
grooves.
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17. The suture sleeve as recited in claim 16, wherein a
length of the polyurethane extends the length of the tubular
body.

18. The suture sleeve as recited in claim 16, wherein a
length of the polyurethane extends less than the length of the
tubular body but at least about equal to a length of the
tubular body portion comprising the at least two suture
receiving circumierential grooves.

19. The suture sleeve as recited in claim 16, wherein the
tubular body comprises a first, a second, and a third suture
receiving circumierential groove.

20. The suture sleeve as recited in claim 16, further
comprising a lead body receiving slit traversing a longitu-
dinal axis of the tubular body.
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It is certified that error appears in the above-identified patent and that said Letters Patent Is
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